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METHOD OF IMPREGNATION 



The present invention relates to a process for lin- 
seed oil impregnation of a product based on cellulose, 
particularly wood, such as lumber, other wood products 
and the like. The process involves treatment of the prod- 
5 uct with linseed oil at an increased temperature under 
pressure in an autoclave* 

Even if the present invention is applicable in rela- 
tion to other cellulose-based products than wood the in- 
vention will in the following be described in connection 

10 with wood in the form of different types of lumber. De- 
composition of wood when used outdoors is almost exclu- 
sively caused by fungi and bacteria. The requirement for 
growth of such micro-organisms is the presence of water. 
Furthermore, a suitable temperature and access to nutri- 

15 tion and oxygen are required. Prevention of decomposition 
can be based on the elimination of one or more of these 
conditions necessary for the growth of -the micro- 
organisms. As an example there can be mentioned that if 
the moisture content is brought down to a value lower 

2 0 than about 20% biological decomposition is substantially 

prevented . 

A number of different impregnation processes for the 
protection of wood are known, and these methods can in 
principle be divided up into techniques based on the sup- 
25 ply of a substance poisonous to the growth of the micro- 
organisms, and techniques whereby the wood is given hy- 
drophobic properties, for example by impregnation with 
some kind of oil. In the latter case an impregnation 
agent is crude linseed oil which can be of hot- or cold- 

3 0 pressed type, both of which by suitable heat treatment 

are converted into boiled linseed oils. 

Most of the known methods for oil impregnation of 
lumber is based on the principle of using overpressure 
during the impregnation procedure. Moreover, impregnation 



wo 01/249R2 



PCT/SE00A>1863 



2 

methods are known which are based on the so called prin- 
ciple "hot and cold-process", i.e. the lumber is ini- 
tially treated in hot oil and is then transferred into 
cold oil whereby a certain improved impregnation result 
5 is obtained. The known methods are, however, unsatisfac- 
tory with regard to obtaining a degree of impregnation 
resulting in extended protection against attack by micro- 
organisms present in nature, for example micro-organism 
flora of aggressive brown rot. 

10 The present invention has for an object to provide a 

process for linseed oil impregnation of cellulose-based 
products, particularly wood, the new process resulting in 
a substantially improved protective effect, especially in 
view of the fact that the process enables a higher level 

15 of uptake. 

Another object of the invention is to provide a 
multi-step process utilizing an initial heating step in 
which water in the form of vapour and enclosed air is re- 
leased from the product, and a subsequent step where the 

20 result of the water and air release is used to improve 
the uptake of oil. 

Yet an object of the invention is to provide a proc- 
ess with alternate use of vacuum in combination with high 
temperature and then cooling in combination with over- 

25 pressure. 

A particular object of the invention is to make cer- 
tain in the process that the transition from the vacuum- 
heating step to the pressure-cooling step takes place 
continuously so that maximum benefit of this transition 

3 0 will be obtained. 

For these and other objects which will be clear from 
the following description the invention provides for a 
process for the impregnation of cellulose-based products, 
particularly wood, with linseed oil, the products being 

35 treated with linseed oil at an increased temperature and 
under pressure in an autoclave. The invention is charac- 
terized by the following steps: 
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a) the autoclave is charged with the product to be 
treated, 

b) linseed oil heated to a temperature exceeding the 
boiling point of water is introduced into the auto- 

5 clave so that the product is surrounded by linseed 

oil , 

c) while keeping the temperature at a constant level the 
autoclave is put under vacuum, water in the form of 
steam and air enclosed in the product being released 

10 from the product, 

d) the linseed oil is discharged from the autoclave with 
simultaneous supply of linseed oil having a tempera- 
ture lower than the boiling point of water and the 
autoclave is preferably put under ove2rpressure, and 

15 e) the cold oil is discharged from the autoclave which, 

optionally, for removal of excess oil from the product 
is again put under vacuum, the impregnated product 
then being removed from the autoclave. 

The process according to the present invention is in 
20 principle based on the new concept that the switching 

over of the autoclave from hot linseed oil under vacuum 
takes place continuously by introducing cold linseed oil 
simultaneously with decharging the hot linseed oil from 
the autoclave, the autoclave being progressively put un- 
25 der overpressure. By this procedure the vacuum in the 
product generated under heat and autoclaved vacuum is 
utilized at a maximum so that optimal uptake of linseed 
oil takes place in connection with the supply of cold 
linseed oil and putting the autoclave under overpressure. 
3 0 In the present disclosure the expressions "hot lin- 

seed oil" and "cold linseed oil" thus mean that the tem- 
perature of the oil in the first case exceeds the boiling 
point of water and in the latter case is lower than the 
boiling point of water, respectively. 
35 In step a) it is suitable to heat the linseed oil to 

a temperature of about 140-180*'C, whereas in the latter 
step c) it is preferred to put the autoclave under over- 
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pressure of up to about 15 bar, for example from about 5 
to about 12 bar. 

In the cooling step d) the temperature of the cold 
linseed oil is suitably maintained within the range about 
5 +75 to about +85^*0. 

In the process according to the present invention it 
is particularly preferred to use for the impregnation a 
processed linseed oil substantially consisting of lino- 
lenic acid, linolic acid and oleic acid, mainly in the 

10 form of triglycerides, the content of free tocoferol of 
the linseed oil being less than about 100 ppm. The lin- 
seed oil content of free tocoferol is suitably less than 
about 75 ppm and particularly less than about 50 ppm. De- 
tails regarding such processed linseed oil and the proc- 

15 ess for the manufacture thereof is found in patent appli- 
cation No. SE 9903621-2 filed simultaneously herewith 
with the same applicant and the same inventor. The con- 
tents of this co-pending patent application is incorpo- 
rated herein by reference. 

20 Finally, the process may in a further final step be 

dried in an air flow of environmental temperature. 

The present invention also covers products, particu- 
larly wood products, obtained by the process described 
above . 

25 The invention will in the following be further de- 

scribed in connection with no- limiting examples, wherein 
the percentages given relate to weight if not otherwise 
stated. 

30 EXAMPLE 1 

Impregnation procedure 

In connection with the impregnation procedure there 
is used Swedish cold-pressed linseed oil from the hairvest 
of 1998. 

35 An autoclave is charged with lumber to be treated, 

in the present case rods which have been distributed and 
anchored. The autoclave is charged with linseed oil 
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heated to a temperature within the range about 14 0 to 
about ISO'^C, for example about leC^C, and the autoclave is 
charged so that the lumber is completely surrounded by 
linseed oil. The temperature is maintained at a constant 
5 level while the autoclave is put under vacuum. In view of 
the high temperature to which the lumber is heated and 
under the influence of vacuum the water will evaporize 
and water steam together with air will leave the pore 
system of the lumber. 

10 After finished heat treatment which takes place for 

a period of about 1 h, the hot oil is continuously re- 
placed with cold oil by pumping the hot oil out of the 
autoclave at the same time pumping cold oil into the 
autoclave at the bottom thereof. At the same time as this 

15 replacement of hot oil with cold oil the pressure in the 
autoclave is progressively increased from vacuum to an 
overpressure of about 10 bar. The temperature of the cold 
oil is maintained within the range about +75 to about 
+85°C. In cooling of the lumber a sub-pressure is created 

20 in the pore system thereof, whereby impregnating oil more 
easily impregnates the lumber so as to increase the level 
of uptake. 

After finished treatment in the autoclave the lumber 
is allowed to dry in a cool flow of air at a temperature 
25 of about 20°C or lower, whereby excess of oil further 
penetrates into the lumber. This final step has for a 
function to prevent that oil by later sweating emerges 
from the impregnated lumber. 

30 EXAMPLE 2 

Result of impregnation 

The lumber made subject to impregnation can be of 

any type. In Sweden the trend is presently towards the 

common coniferous trees, namely fir and pine. The lumber 
35 can be fresh or dried in different degrees, i.e. contain 

different amounts of moisture. 
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The time periods of the different process steps will 
have to be adapted to the parameters of the lumber (di- 
mension, moisture content, type of wood, core and/or sap- 
wood) and to the uptake level desired. The uptake level 
5 can be given in quantity of linseed oil per cubic meter 
or percent of the dry density of the lumber which is 
about 450 kg/m^, and further with regard to the intended 
use of the impregnated lumber. The higher the uptake 
level obtained the better resistance of the lumber and 
10 the harder conditions endured by lumber in its practical 
use . 

Different types of lumber have been test impregnated 
in accordance with the process of the invention, and in 
the following table these types of lumber and the uptake 
15 levels obtained are given. 



TABLE 



Type of lumber 
(density 450 kg/m^) 


Approximate uptake 
level % 


About kg/m^ 


Pine sap 


100% 


4 50 kg/m^ 


Pine core 


40% 


180 kg/m^ 


Fir sap 


40% 


180 kg/m^ 


Fir core 


20% 


90 kg/m^ 



Lumber impregnated to high levels of uptake, i.e. up 
2 0 to 100%, can according to ongoing tests endure long peri- 
ods of time under quite severe conditions, i.e. freely 
outdoors in ground or in ground contact . 

It should be observed that the present invention is 
not restricted to the specific embodiments exemplified 
25 above. Thus, modifications and changes can be carried out 
within the frame -work of the invention and such changes 
and modifications are easily understood by those skilled 
in the art . 
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CIAIMS 

1, A process for the impregnation of cellulose-based 
products, particularly wood, comprising treatment of the 
product with linseed oil at an increased temperature un- 

5 der pressure in an autoclave, characterized by the steps: 

a) charging the autoclave with the product to be treated, 

b) charging the autoclave with linseed oil heated to a 
temperature exceeding the boiling point of water so 
that the product will be surrounded by linseed oil, 

10 c) applying vacuum to the autoclave while keeping the 

temperature constant, water in the form of steam and 
air enclosed in the product being released from the 
product, 

d) discharging the linseed oil from the autoclave with 
15 simultaneous supply of linseed oil of a temperature 

lower than the boiling point of water and preferably 
applying over-pressure to the autoclave, and 

e) discharging the cold oil from the autoclave which, op- 
tionally, for the removal of excess oil from the prod- 

20 uct is again set under vacuum, whereafter the impreg- 

nated product is removed from the autoclave. 

2. A process according to claim 1, characterized in 
that in step a) the linseed oil is heated to a tempera- 
ture of about 14 0 to ISO'^C. 

25 3. A process according to claim 1 or 2, character- 

ized in that in step c) the autoclave is set under an 
over-pressure of up to about 15 bar. 

4 , A process according to any one of the preceding 
claims, characterized in that in step d) the temperature 

30 of the cold linseed oil is maintained within the range 
about 75 to 8 5^*0. 

5. A process according to any one of the preceding 
claims, characterized in that in step d) the over- 
pressure is from about 5 bar to about 12 bar. 

35 6, A process according to any one of the preceding 

claims, characterized in that the impregnation is carried 
out with a processed linseed oil substantially consisting 
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of linolenic acid, linolic acid and oleic acid, mainly in 
the form of triglycerides, the contents of the oil of 
free tocoferol being less than about 100 ppm. 

7. A process according to claim 6, characterized in 
5 that the contents of free tocoferol of the linseed oil is 

less than about 75 ppm. 

8. A process according to claim 7, characterized in 
that the contents,. of free tocoferol of the linseed oil is 
less than about 50 ppm. 

10 9. A process according to any one of the preceding 

claims, characterized in that the product in a further 
final step is dried in an air flow of environmental tem- 
perature . 

10. Products produced by the process according to 
15 any one of the preceding claims. 
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AWAPATENT AB 

Kontor/Handl&ggare 

Stockholm/Tore Burman/LFG 

1 

IMPREGNERINGSFORFARANDE 

Foreliggande uppf inning avser ett forfarande for 
linol jeimpregnering av en cellulosabaserad produkt, spe- 
ciellt tra, s&som travirke, andra travaror och dylikt. 
Forfarandet innebar behandling av produkt en med linolja 
5 vid forhojd temperatur under tryck i autoklav. 

Aven om foreliggande uppfinning ar tillampbar i 
anslutning till andra cellulosabaserade produkter an tra 
koTtuner uppfinningen f ortsattningsvis att beskrivas i an- 
slutning till tra i form av olika typer av travirke. Ned- 

10 brytning av tra vid anvandning utoinhus fororsakas sSl gott 
som uteslutande av svampar och bakterier. Forutsattningen 
for dessa mikroorganismers tillvaxt ar narvaro av vatten. 
Dessutom erfordras lamplig temperatur och tillg&ng till 
naring och syre. Forhindrandet av nedbrytningen kan base- 

15 ra sig pk att man eliminerar en eller flera av dessa for 
mikroorgani smerna s til 1 vaxt erf order 1 iga f 6rhS.l 1 anden . 
Som exempel kan namnas att om fukthalten bringas till ett 
varde understigande ca 2 0% biologisk nedbrytning vasent- 
ligt forhindras. 

2 0 Ett antal olika impregneringsmetoder for att 

skydda tra ar kanda, och dessa metoder kan i princip upp- 
delas i teknik baserad pk tillforsel av ett for mikroor- 
ganismernas tillvaxt giftigt amne, och teknik varigenom 
traet bibringas hydrofoba egenskaper, exempel vis genom 
25 impregnering med n&gon olja, Vid den senare tekniken ar 
ett impregneringsmedel ra linolja som kan vara av varm- 
eller kallpressad typ vilka hkda genom lamplig varmebe- 
handling overfores till kokta linol j or. 

De fiesta kanda metoder for ol jeimpregnering av vir- 

3 0 ke bygger pk principen med anvandning av overtryck under 

impregneringsproceduren. LikasA ar impregneringsmetoder 
kanda vilka bygger pk den s.k, principen med "hot and 
cold-process", dvs virket behandlas forst i het olja och 
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overfores sedan i kali olja varigenom en viss forbattrad 
impregneringsef f ekt erh&lles. De kanda metoderna ar emel- 
lertid otillf redsstallande nar det galler att erh&lla en 
impregneringsgrad som ger l&ngvarigt skydd mot angrepp av 
5 mikroorganismer som forekommer i naturen, exempelvis mik- 
roorganismf lora med aggressiv brunrota. 

Foreliggande uppfinning har till andamal att &stad- 
komma ett forfarande for linol jeimpregnering av cellulo- 
sabaserade produkter, speciellt tra, varvid det nya for- 
10 farandet ger vasentligt forbattrad skyddsverkan, speci- 
ellt genom att forfarandet mojliggor en hogre upptag- 
ningsnivi . 

Ett annat andamSl med uppfinningen ar att &stadkomma 
ett f lerstegsforf arande, som utnyttjar ett inledande upp- 

15 hettningssteg . varvid vatten i angform och inriesluten luft 
avgar fr&n produkten, och ett ef terf 61 j ande steg dar man 
tar till vara resultatet av vatten- och luftavg&ngen sk 
att ol jeupptagningen kan forbattras. 

Annu ett andamal med uppfinningen ar att &stadkomma 

20 ett forfarande, vid vilket man omvaxlande utnyttjar vaku- 
urn i kombination med hog temperatur och darefter kylning 
i kombination med overtryck. 

Ett speciellt andam&l med uppfinningen ar att man 
vid forfarandet tillser att overgingen fr&n vakuum- 

25 varmningssteget till tryck-kylsteget sker kontinuerligt 
sk att maximal utnyttjning av denna ©verging uppn&s. 

For dessa och andra andam&l som kommer att framgi av 
den fort sat ta beskrivningen listadkommes genom uppfinning- 
en ett forfarande for impregnering av cellulosabaserade 

30 produkter, speciellt tra, med linolja, varvid produkterna 
behandlas med linol j a vid forhojd temperatur under tryck 
i autoklav. Uppfinningen karakteriseras av f 61 j ande del- 
steg : 

a) autoklaven chargeras med aktuell produkt, 
35 b) linol j a upphettad till en temperatur overstigande 

vattnets kokpunkt tillf6res autoklaven sk att produkten 
omslutes av linoljan. 
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c) under konstanthlillning av temperaturen satts au- 
toklaven under vakuum, varvid vatten i &ngform och i pro- 
dukten innesluten luft avg&r fr&n produkten, 

d) linoljan avtappas fr&n autoklaven under samtidig 
tillforsel av linolja med en temperatur understigande 
vattnets kokpunkt och autoklaven f oretradesvis satts un- 
der overt ryck, och 

e) den kail a oljan avtappas fr&n autoklaven, som 
eventuellt for avlagsnande av overskottsol ja fr&n produk- 
ten iter satts under vakuum, varefter den impregnerade 
produkten avlagsnas fr&n autoklaven. 

Forfarandet enligt foreliggande uppf inning bygger i 
princip pk det nya konceptet att autoklavens omstallning 
frkn het linolja under vakuum sker kontinuerligt genom 
att samtidigt . som den heta linoljan avtappas frkn auto- 
klaven kail linolja tillfores och autoklaven successivt 
satts under overtryck. Genom detta f orf aringssatt utnytt- 
jas maximal t det vakuum i produkten som uppst&r under 
varme och vakuum sk att maximal upptagning av linolja 
sker i anslutning till tillforsel av kali linolja och 
forsattning av autoklaven under overtryck. 

I foreliggande f ramstallning innebar s&lunda ut- 
trycken "het linolja" och "kail linolja" att oljans tem- 
peratur i det forsta fallet overstiger vattnets kokpunkt, 
respektive i det senare fallet understiger vattnets kok- 
punkt . 

I delsteg a) ar det lampligt att upphetta linoljan 
till en temperatur av ca 140-180'*C, medan i det senare 
delsteget c) det ar f 6redraget_^ att autoklaven forsattes 
under ett overtryck av upp till ca 15 bar, exempelvis 
frkn ca 5 till ca 12 bar. 

I kylningssteget d) halles den kalla linoljans tem- 
peratur lampligen inom intervallet ca +75 till ca +85*'C. 

Vid forfarandet enligt foreliggande uppfinning ar 
det speciellt foredraget att for impregneringen anvanda 
en processad linolja som till overvagande delen bestir av 
linolensyra, linolsyra och oleinsyra, framst i form av 
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triglycerider, varvid dess inneh&ll av fri tokoferol un- 
derstiger ca 100 ppm. Linoljans inneh&ll av fri tokoferol 
unders tiger lampligen ca 75 ppm och i synnerhet ca 50 
ppm. Detaljer betraffande sidan processad linolja och 
5 forfarandet for deras f ramstallning Aterfinnes i patent- 

ansokan nr inlamnad samtidigt harmed med samma s6- 

kande och samma uppfinnare. Inneh&llet i denna parallell- 
ansokan f&r anses ±ngk i foreliggande patent ansokan genom 
hanvisningen till densamma. 
10 Slutligen kan forfarandet i ett ytterligare slutligt 

delsteg torkas i en luftstrom av omgivningstemperatur . 

Foreliggande uppf inning innefattar aven produkter, 
speciellt travaror, framstalida genom ovan beskrivet for- 
f arande . 

15 Uppfinningen kommer i det foljande att narmare be- 

skrivas i anslutning till icke inskrankande exempel, vari 
mangden procentangivelser avser vikten om ,ej annat anges. 

EXEMPEL 1 

20 Impreanerinqsprocedur 

I anslutning till impregneringsproceduren anvandes 
svensk kallpressad linolja fr^n 1998 &rs skord, 

I en autoklav tillfores aktuellt virke, i forelig- 
gande fall stavar vilka stroats och forankrats. Autokla- 

25 ven tillfores linolja uppvarmd till en temperatur inom 

intervallet ca 140 till ca ISO^'C, exempelvis ca 160^*0 och 
autoklaven fylles upp s& att virket helt omsluts av lin- 
oljan. Temperaturen h&lls vid konstant varde medan auto- 
klaven forsattes under vakuum. Genom den hoga temperatur 

30 som travirket upphettas till och under inverkan av vakuu- 
et for&ngas vattnet och vatten&nga tillsammans med luft 
avgir ur virket s porsystem. 

Efter avslutad varmebehandling som ager rum under en 
tidrymd av ca 1 h utbytes den heta oljan kontinuerligt 

35 mot kail olja genom att den heta oljan pumpas ut ur auto- 
klaven medan kail olja samtidigt pumpas in nedtill i au- 
toklaven. Samtidigt med detta utbyte av het olja mot kail 
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olja vaxlas successivt trycket i autoklaven fr&n vakuum 
till ett overtryck om ca 10 bar. Den kalla oljans tempe- 
ratur h&lles inom intervallet ca +75 till ca BS^'C. Vid 
nedkylningen av virket skapas ett undertryck i dess por- 
5 system, varigenom impregneringsol ja lattare tranger in i 
virket sk att upptagningsniv&n okar. 

Efter avslutad behandling i autoklaven f&r virket • 
torka i en sval luftstrom med en temperatur av ca-20°C 
eller lagre, varvid eventuellt oljeoverskott ytterligare 
10 intranger i virket. Detta slutsteg har till funktion att 
forhindra att olja genom ef tersvettning tranger ut ur det 
impregnerade virket • 

EXEMPEL 2 

15 Impreqnerinasresultat 

Det virke som gors till forem&l for impregnering kan 
vara av varjehanda slag. Inriktningen i Sverige ar for 
narvarande mot de vanligaste barrtraden, namligen gran 
och fur, Virket kan vara i olika grad farskt eller tor- 

20 kat, dvs inneh&lla olika mangder f ukt . 

De olika processtegens varaktighet i tiden fkr an- 
passas till virkets parametrar (dimension, fuktkvot, tra- 
slag, karna och/eller splint) samt till den ef terstravade 
upptagningsniv&n. Upptagningsniv&n kan anges i mangd lin- 

25 olja per eller procent av virkets torrdensitet som ar 
ca 450 kg/m^ , och vidare med hansyn till det impregnera- 
de virkets tilltankta anvandning. Ju hogre upptagningsni- 
va som erh&lles desto battre bestandighet flir virket och 
desto sv&rare forh&llanden klarar virket av vid dess 

30 praktiska anvandning. 

Olika typer av virke har genom forfarandet enligt 
uppfinningen provimpregnerats , och i foljande tabell an- 
ges dessa virkesslag och de erhSllna upptagningsniv&erna . 



35 
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TABELL 



Virkesslag 
(densitet 450 kg/m^ 


Upptagningsniv& 
ca% 


ca kg/m^ 


Furusplint 


100% 


450 kg/m^ 


Furukarna 


40% 


180 kg/m^ 


Gransplint 


40% 


180 kg/m^ 


Grankarna 


20% 


90 kg/m^ 



Virke som impregnerats till hoga upptagningsniv&er, 
5 dvs upp till 100%, kan enligt p&g&ende tester klara l&ng 
tid under mycket sv&ra f orh&llanden, dvs fritt utomhus i 
mark eller i markkontakt . 

Det bor observeras att foreliggande uppf inning ej ar 
inskrankt till de konkreta utf or ings former som exemplifi- 
10 erats ovan. S&lunda kan modif ikationer och andringar ut- 
foras inom uppf inningens ram och s&dana andringar och mo- 
dif ikationer inses latt av fackmannen p& omr&det. 
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PATENTKRAV 

1. Forfarande for linol jeimpregnering av en cellulo- 
sabaserad produkt, speciellt tra, innefattande behandling 
av produkten med linolja vid forhojd temperatur under 

5 tryck i autoklav, kannetecknat av delstegen: 

a) autoklaven chargeras med aktuell produkt, 

b) linolja upphettad till en temperatur overstigande 
vattnets kokpunkt tillfores autoklaven sk att produkten 
omslutes av linol j an, 

io c) under konstanth&llning av temperaturen satts au- 

toklaven under vakuum, varvid vat ten i &ngform och i pro- 
dukten innesluten luft avg&r fr&n produkten, 

d) linol j an avtappas fr&n autoklaven under samtidig 
tillforsel av linolja med en temperatur understigande 

15 vattnets kokpunkt och autoklaven f oretradesvis satts un- 
der overt ryck, och 

e) den kalla oljan avtappas fr&n autoklaven, som 
eventuellt for avlagsnande av overskottsol ja frS.n produk- 
ten ater satts under vakuum, varefter den impregnerade 

20 produkten avlagsnas fr&n autoklaven. 

2. Forfarande enligt patentkravet 1, k a n n e - 

t e c k n a t darav, att i delsteg a) linol j an upphettas 
till en temperatur av ca 140 till ISO^'C. 

3. Forfarande enligt patentkravet 1 eller 2, k a n - 
25 netecknat darav, att i delsteg c) autoklaven 

satts under ett overtryck av upp till ca 15 bar. 

4. Forfarande enligt n&got av de foreg&ende patent - 
kraven, kannetecknat darav, att i delsteg d) 
den kalla linol jans temperatur^ h&lles vid en temperatur 

30 liggande inom intervallet ca 75 till 85**. 

5. Forfarande enligt nSgot av de foregaende patent- 
kraven, kannetecknat darav, att i delsteg d) 
overtrycket ar frAn ca 5 bar till ca 12 bar. 

6. Forfarande enligt n&got av de foregaende patent- 
35 kraven, kannetecknat darav, att impregnering- 

en utfores med en processad linolja till overvagande de- 
len best&ende av linolensyra, linolsyra och oleinsyra. 
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framst i form av triglycerider, varvid dess inneh&ll av 
fri tokoferol unders tiger ca 100 ppm. 

7. Forfarande enligt patentkravet 6, k a n n e - 

t e c k n a t darav, att linoljans ixinehall av fri toko- 
5 ferol unders tiger ca 75 ppm. 

8. Forfarande enligt patentkravet 1, k a n n e - 

t e c k n a t darav, att linoljans inneh&ll av fri toko- 
ferol understiger ca 50 ppm. 

9. Forfarande enligt n&got av de foreg&ende patent - 
10 kraven, kannetecknat darav, att produkten i 

ett ytterligare slutligt delsteg torkas i en luftstrom av 
omgivningstemperatur . 

10. Produkter framstallda genom forfarande enligt 
n&got av de foreg&ende patentkraven • 
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SAMMANDRAG 

Forfarande for linol jeimpregnering av en cellulosa- 
baserad produkt, speciellt tra, innefattande behandling 
av produkten med linolja vid forhojd temperatur under 
5 tryck i autoklav, och innefattande foljande delsteg: 

a) autoklaven chargeras med aktuell produkt, 

b) linolja upphettad till en temperatur overstigande 
vattnets kokpunkt till fores autoklaven sk att produkten 
omslutes av linol jan^ 

10 c) under konstanth&llning av temperaturen satts au- 

toklaven under vakuum, varvid vatten i Angform och i pro- 
dukten innesluten luft avg&r frkn produkten, 

d) linoljan avtappas fr&n autoklaven under samtidig 
tillforsel av linolja med en temperatur understigande 

15 vattnets kokpunkt och autoklaven f oretradesvis satts un- 
der overt ryck, och 

e) den kalla oljan avtappas frS.n autoklaven, som 
eventuellt for avlagsnande av overskottsol ja fr&n produk- 
ten &ter satts under vakuum, varefter den impregnerade 

2 0 produkten avlagsnas frkn autoklaven. 
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□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). * 



These annexes consist of a total of 



sheets. 



3. Tliis report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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Certain defects in the international application 

Certaiii observations on the international application 
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tional application No. 
/SEOO/01863 



I. Basis of the report 



1 . With regard to the elements of the international application:* 
[^X[j the international application as originally filed 

I I the description: 



pages 
pages 

pages 



, as originally filed 



, filed with the demand 



. filed with the letter of 



I I the claims: 
pages 

pages 

pages 
pages 



, as originally filed 

, as amended (together with any statement) under article 1 9 

, filed with the demand 



. filed with the letter of 



I I the drawings: 
pages 

pages 
pages 



, as originally filed 



, filed with the demand 



. filed with the letter of 



I I the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwdse indicated under this item. 

These elements were available or furnished to this Authority in the following language Engl i sh which is: 

I I the language of a translation furnished for the ptirposes of international search (imder Rule 23.1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (imder Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the intemational application in written form. 
[ I filed together with the intemational application in computer readable form. 
I I furnished subsequently to tliis Authority in written form. 
I I furnished subsequently to this Authority in computer readable form. 

Tlie statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been furnished. 

The sUntement that the information recorded in computer readable form is identical to the written sequence listing has 

been furnished. 

4. 1 I The amendments have resuhed in the cancellation of: 
I I the description, pages 
I I the claims, Nos. 
I I the drawings, sheet/fig 



□ 
□ 



□ 



This report has been established as if (some oO the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed " and are annexed to this report since they do not contain amendments (Rules 70.16 

and 70.17). 

Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35a) with regard to novelty, inventive step or industrial appUcabiiity- 
citations and explanations supporting such statement ' 



1 . Statement 

Novelty (N) 



Inventive step (IS) 



Claims 1-10 
Claims 



Claims ]^-]^q 
Claims 



Industrial applicability (lA) Claims ^^.^ q 

Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

Documents cited in the International Search Report: 

1. US 3968276 A 

2. US 5652023 A 

3. WO 9846403 Al 

4. WO 9411167 Al 

5. W09219429 Al 

The cited documents represent the general state of the art. 

The invention defined in claims 1-10 is not disclosed by any 
of these documents. 

The cited prior art does not give any indication that would 
lead a person skilled in the art to the claimed process for 
impregnation of cellulose-based products, such as wood. 
Therefore, the claimed invention is not obvious to a person 
skilled in the art. 



Accordingly, the invention defined in claims 1-10 is novel and 
IS considered to involve an inventive step. The invention is 
industrially applicable. 
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1 . This international preliminary examination report has been prepared by this Intemational Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 3 sheets, including this cover sheet. 

□ Tliis report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 

3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the intemational application 
Certain observations on the intemational application 
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tional application No. 
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I. Basis of the report 



1 . With regard to the elements of the international application:* 
the international application as originally filed 

I I the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



I I the claims: 
pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement) under article 1 9 

, filed with the demand 



, filed with the letter of 



I I the drawings: 
pages 
pages 
pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



I I the sequence Hsting part of the description: 
pages 
pages 
pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the inteniational application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to tliis Authority in the following language English which is:. 

I I the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 



□ the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the intemational application in written form. 

I I filed together with the intemational application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

j I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
' — ' intemational application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished, 

4. 1 I The amendments have resulted in the canceUation of: 
I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheet/fig 



□ 



This report has been estabUshed as if (some oO the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 



• Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as ''originally filed and are annexed to this report sifice they do not contain amendments (Rides 70.16 
and 70A7). 

* * Any replacement sheet containing stich amendments must be referred to under item I ofui annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 



Claims 
Claims 

Claims 
Claims 



1-10 



1 - 10 



Industrial applicability (lA) Claims q 

Claims 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

Documents cited in the International Search Report: 

US 3968276 A 

2. US 5652023 A 

3. WO 9846403 Al 

4. WO 9411167 Al 

5. W09219429 Al 

The cited documents represent the general state of the art. 

The invention defined in claims 1-10 is not disclosed by any 
of these documents. 

The cited prior art does not give any indication that . would 
lead a person skilled in the art to the claimed process for 
impregnation of cellulose-based products, such as wood. 
Therefore, the claimed invention is not obvious to a person 
skilled in the art. 

Accordingly, the invention defined in claims 1-10 is novel and 
is considered to involve an inventive step. The invention is 
industrially applicable. 
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